Signaling events mediated by a3b1 integrin are essential for mammary tumorigenesis. by shabani, fatemeh
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 Integrins are transmembrane receptors  formed by non-covalently bound α 
and β subunits and connect the extracellular matrix to the cytoskeleton 
proteins include fibronectin, collagen and laminin
 It has been identified as many as 18 α and 8 β subunits, from which 24 
different functional integrins in human 
 α3β1 Laminin-5 (Laminin-332)
 integrins definition
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 K5ΔN57 βcat transgenic mice
 K5α3KO; Δ Nβcat knockout mice The depletion of integrin α3from the 
mammary basal cell layer of K5ΔNβcat 
mice
N-terminally truncated (lacking amino acids 1 
to 57) mouse β-catenin
 Mouse mammary basal epithelial cell line (MEC)
 Mouse mammary basal epithelial cells lacking integrin α3 (α3KO-MEC)
 in vivo and in vitro study
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 Photographs & carmine alum staining of mammary glands
 The depletion of integrin α3β1 from the mammary basal cell layer of K5DNβcat mice 
(K5α3KO;DNβcat mouse mutants) completely prevented tumorigenesis
 The luciferase reporter assay is commonly used as a tool to study gene expression at 
the transcriptional level. Luciferase is an oxidative enzymes that produce 
bioluminescence, and is usually distinguished from a photoprotein.
7
 antibodies against keratin 5 (K5) and keratin 8 (K8) & antibodies against K5 and α-smooth 
muscle actin (αSMA) 
 The difference in β-catenin activation between α3KO-MEC and MEC was not statistically 
significant, suggesting that integrin α3β1deletion did not prevent β-catenin-Tcf-driven 
transcription.
 Double immunofluorescence labeling of sections through mouse mammary 
glands 
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 Anchorage-independent proliferation is a hallmark of cancer cells
 ability of these cells to synthesize and secrete Ln332 suggesting a possible role for 
Ln332 in tumorigenesis
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 investigated the capacity of MEC and α3KOMEC cells to grow in non-adherent 
conditions, in soft agar.
 Hematoxylin and eosin (H&E) staining, immunofluorescence labeling with 
antibodies against K5 and K8 
The injection of MEC cells into the fat pads led to the development of tumors 
consisting essentially of spindle-shaped K5-positive
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 We have shown that the focal adhesion kinase (FAK)& Rac or its effector p21-activated kinase 
(PAK) pathway, FAK/Rac1/PAK1 pathway,  is activated downstream from integrin α3β1 
 The expression of a constitutively active form of Rac1 (RacV12) or of a catalytically active form 
of its effector, PAK1 (PAKCA), restored the capacity of a3KO-MEC cells to form colonies in soft 
agar 
 The treatment of MEC cells with the Rac inhibitor NSC23766, the expression of a dominant-
negative form of Rac1 (RacN17) or PAK1 (PAKDN), or PAK1 silencing by shRNA (PAK-sh) in 
MEC cells led to an inhibition of colony formation in soft agar
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 α3β1 -Mediated signaling is required for tumor development from MEC in 
soft agar
 Integrin α3β11-mediated stimulation of the Rac1/PAK1 pathway promotes 
tumorigenic potential
 The deletion of itga3 from the mammary basal cell layer in K5DNbcat mice halved the level of 
FAK phosphorylation
 the inhibition of PAK1 activity in MEC cells greatly decreased the formation of tumors from cells 
grafted into the mammary fat pad, whereas the expression of PAKCA in a3KO-MEC cells restored 
their tumorigenic potential
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 The treatment of MEC cells with the Rac inhibitor NSC23766 or the expression of a dominant-
negative form of Rac1 (RacN17) in MEC cells led to an inhibition of colony growth, Furthermore, 
the expression of a constitutive active form of Rac1 (RacV12) in a3KO-MEC cells restored the 
capacity of these cells to form colonies
 the lower capacity of k5α3KO-MEC cells to form colonies was associated with higher levels of 
caspase-3/7 activity at early stages of culture and lower proliferation rates
 k5α3KO-MEC have a low colony-forming capacity in 3D Matrigel
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 The loss of integrin α3β1 results in the impaired activation of FAK, MAPK 
and JNK
 absence of integrin a3b1 resulted in much lower levels of MAPK and JNK 
phosphorylation
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 DISCUSSION
 deletion of the itga3 gene from the mammary epithelial basal layer of K5DNbcat mice 
prevented the mammary tumorigenesis induced by the activation of b-catenin signaling
 cultured mammary basal tumor cells lacking α3β1 were unable to grow in soft agar and 
were much less able to proliferate in 3D Matrigel cultures or to develop tumors in 
orthotopic grafts
 MAPK and JNK, similar to Rac1, PAK1 FAK, are intermediates of α3β1 integrin 
signaling required for tumor development
 α3β1 integrin was found to be required for the tumor cell invasion and the stimulation of 
angiogenic endothelial cell function. These data suggest that α3β1 integrin can influence 
various aspects of tumorigenesis by controlling different cancer cell functions
 expression of α3β1 integrin appeared to be upregulated in mammary lesions of 
K5DNbcat mice, this integrin could be targeted in anticancer therapy
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